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$N=\{1,2, \ldots, n\}$ $n$ , $v$ : $2^{N}\prec \mathrm{R}$ $v(\emptyset)=0$
( ) . $v(S)$ $S$ ( ) ,
$S$ ( ) .
$(N, v)$ , $N$ $v$ . ,
( , $v(\{i\})=v(i),$ $S\cup\{i\}=S\cup i,$ $S\backslash \{i\}=S\backslash i$ .
1 $(N, v)$ ,
$v(S)\leq v(T),$ $\forall S,$ $T\subseteq N,$ $S\subseteq T$
, .
2 $(N, v)$ ,
$v(S)+v(T)\leq v(S\cup T),$ $\forall S,$ $T\subseteq N,$ $S\cap T=\emptyset$
, .
3 $(N, v)$
$v(S)+v(T)\leq v(S\cup T)+v(S\cap T),$ $\forall S,$ $T\subseteq N$
, . , $v$
$(N, v)$ $f\mathit{5}J$.
4 $(N, v)$ $M(v)\in \mathrm{R}^{n}$ $g^{v}$ : $2^{N}arrow \mathrm{R}$
$M_{i}(v)$ $:=$ $v(N)-v(N\backslash i)$ , $\forall i\in N$ ,
$g^{v}(S)$ $:=$
$\sum_{i\in S}M_{i}(v)-v(S)$




1 $(i),(ii)$ , $(N, v)$ :
(i) $v(S\cup i)-v(S)\leq v(T\cup i)-v(T),$ $\forall i\in N,$ $\forall S,$ $T\subseteq N$ : $S\subseteq T\subseteq N\backslash i$ ,
(ii) $g^{v}(S\cup i)-g^{v}(S)\geq g^{v}(T\cup i)-g^{v}(T),$ $\forall i\in N,$ $\forall S,$ $T\subseteq N$ : $S\subseteq T\subseteq N\backslash i$ .
, $\supset$ Shapley ,
[3]. , ( )
( ) .




$0\leq g^{v}(i)\leq g^{v}(S)$ , $\forall i\in N,$ $\forall S\subseteq N$ : $i\in S$
, . F :
$0\leq g^{v}(N)\leq g^{v}(S)\forall S\subset N,$ $S\neq\emptyset$ .
1- , $\tau$- ,
.





6 ( T FCS ) , $(N, F),$ $F\subseteq 2^{N}$ ,
:
$\emptyset\in F,$ $\{i\}\in F\forall i\in N$ .
$S\subset N$ $P_{\mathcal{F}}(S)$ . ,
$\{S_{j}\}_{j\in J}\in P_{\mathcal{F}}(S)$ $\Leftrightarrow$ $S_{j}\neq\emptyset,$
$j\in J\cup^{s_{j}=N},$
$S_{j}\cap S_{k}=\emptyset(i\neq j)$
. $\{i\}\in F\forall i\in N$ , $P_{\mathcal{F}}(S)\neq\emptyset$ .
7 $(N, v)$ FCS $(N, F)$ $(N, v^{\mathcal{F}})$ ,





1 $(N, v)$ , $i\in N$ $v(i)\geq 0$ , FCS $(N, F)$
$(N, v^{\mathcal{F}})$ .
.
2 $(N, v)$ FCS $(N, F)$ $(N, v^{\mathcal{F}})$ .
, . : ,
FCS . FCS $(N, F)$ , $S\subseteq N$ $F$
, $F$ $S$ . $S$ $F$ $\Pi_{\mathcal{F}}(S)$ .




8 ( PS ) , $S\subseteq N$ $F$ $S$
$|$ , $\tau(S)\in P_{\mathcal{F}}(S)$ FCS .




4FCS $(N, F)$ PS ,
$S\in F,$ $T\in F,$ $S\cap T\neq\emptyset\Rightarrow S\cup T\in F$
.




$S,$ $T\in F,$ $S\cap T\neq\emptyset\Rightarrow S\cap T\in F,$ $S\cup T\in F$
, ( S ) .
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3[1] $(N, F)$ ]
$\backslash \backslash$ IS , $(N, v)$ , $(N, v^{\mathcal{F}})$ .
( 1) Algaba et al. [1] , Faigle [4] ,
. $S,$ $T\subseteq N$
$v^{F}(S\cup T)+v^{\mathcal{F}}(S\cap T)\geq v^{\mathcal{F}}(S)+v^{\mathcal{F}}(T)$
$\Pi_{\mathcal{F}}(S)=\{S_{1}, S_{2}, \ldots, S_{l}\},$ $\Pi_{\mathcal{F}}(T)=\{T_{1}, T_{2}, \ldots, T_{m}\}$
, $l,$ $m$ .
(i) $m=1$ : $\Pi_{\mathcal{F}}(T)=\{T\}$ .
$(\mathrm{i}-\dot{[perp]})l=1$ , $\Pi_{\mathcal{F}}(S)=\{S\}$ .
(a) $S\cap T=\emptyset$ { , $\{S, T\}\in P_{\mathcal{F}}(S\cup T)$ ,
$v^{\mathcal{F}}(S\cup T)+v^{\mathcal{F}}(S\cap T)\geq v(S)+v(T)=v^{\mathcal{F}}(S)+v^{\mathcal{F}}(T)$.
(b) $S\cap T\neq\emptyset$ , $(N, F)$ IS , $S\cup T,$ $S\cap T\in F$ ,
$\Pi_{\mathcal{F}}(S\cup T)=\{S\cup T\},$ $\Pi_{\mathcal{F}}(S\cap T)=\{S\cap T\}$
, $(N, v)$
$v^{\mathcal{F}}(S\cup T)+v^{\mathcal{F}}(S\cap T)$ $=$ $v(S\cup T)+v(S\cap T)$
$\geq$ $v(S)+v(T)$
$=$ $v^{\mathcal{F}}(S)+v^{\mathcal{F}}(T)$ .
(i-2) $l\leq k-1$ , $l=k$ . $\Pi_{\mathcal{F}}(S)=\{S_{1}, \ldots, S_{k}\}$ .
(a) $S\cap T=\emptyset$ , $\{S_{1}, \ldots, S_{k}, T\}\in P_{\mathcal{F}}(S\cup T)$ ,
$v^{\mathcal{F}}(S \cup T)+v^{\mathcal{F}}(S\cap T)\geq\sum_{j=1}^{k}v(S_{j})+v(T)=v^{\mathcal{F}}(S)+v^{\mathcal{F}}(T)$ .
(b) $S\cap T\neq\emptyset$ { , $S_{k}\cap T\neq\emptyset$ , . $S’=\cup S_{j}$
$j=1$
$\Pi_{\mathcal{F}}(S’)=\{S_{1}, \ldots, S_{k-1}\},$ $\Pi_{\mathcal{F}}(S_{k}\cup T)=\{S_{k}\cup T\},$ $S\cup T=S’\cup(S_{k}\cup T),$ $S’\cap(S_{k}\cup T)=S’\cap T$
, $S_{1}\cap T,$ $\ldots jS_{k-1}\cap T$ $F$ , $\cup(Sj\cap T)=$
$j=1$
$k$
$(\cup S_{j})\cap T=S’\cap T$ , $|\Pi \mathcal{F}(S’\cap T)|\leq k-1$ ,
$j=1$
$v^{\mathcal{F}}(S \cup T)+v^{\mathcal{F}}(S’\cap T)\geq v^{\mathcal{F}}(S’)+v^{\mathcal{F}}(S_{k}\cup T)=\sum_{j=1}^{k-1}v(S_{j})+v^{\mathcal{F}}(S_{k}\cup T)$ ,
$v^{\mathcal{F}}(S\cap T)=v^{\mathcal{F}}((S’\cap T)\cup(S_{k}\cap T))\geq v^{\mathcal{F}}(S’\cap T)+v^{\mathcal{F}}(S_{k}\cap T)$ ,
$v^{\mathcal{F}}(S_{k}\cup T)+v^{\mathcal{F}}(S_{k}\cap T)=v(S_{k}\cup T)+v(S_{k}\cap T)\geq v(S_{k})+v(T)$ .
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3
$v^{\mathcal{F}}(S \cup T)+v^{\mathcal{F}}(S\cap T)\geq\sum_{j=1}^{k}v(Sj)+v(T)=v^{\mathcal{F}}(S)+v^{\mathcal{F}}(T)$ .
$m=1,$ $l=k$ , $m=1$ $l$
.
(ii) $m<k$ $l$ , $m=k$ ,
(a) $S\cap T=\emptyset$ { , $\Pi_{\mathcal{F}}(S)\cup\Pi \mathcal{F}(T)\in P_{\mathcal{F}}(S\mathrm{U}T)$
$v^{\mathcal{F}}(S \cup T)+v^{\mathcal{F}}(S\cap T)\geq\sum_{R\in\Pi_{F}(S)}v(R)+\sum_{R\in\Pi_{F}(T)}v(R)=v^{\mathcal{F}}(S)+v^{\mathcal{F}}(T)$
.
(b) $S\cap T\neq\emptyset$ , $S$ $T_{k}$ $\neq\emptyset$ . $T’=\cup T_{i}$ ,
$i=1$
$\Pi_{\mathcal{F}}(T’)=\{T_{1}, \ldots, T_{k-1}\},$ $S\cup T=(S\cup T_{k})\cup T_{:}’(S\cup Tk)\cap T’=S\cap T’$
,
$v^{\mathcal{F}}(S\cup T)+v^{\mathcal{F}}(S\cap T’)\geq v^{\mathcal{F}}(S\cup T_{k})+v^{\mathcal{F}}(T’)$ ,
$v^{\mathcal{F}}(S\cap T)=v^{\mathcal{F}}((S\cap T’)\cup(S\cap T_{k}))\geq v^{\mathcal{F}}(S\cap T’)+v^{\mathcal{F}}(S\cap T_{k})$ ,
$v^{\mathcal{F}}(S\cup T_{k})+v^{\mathcal{F}}(S\cap T_{k})\geq v^{\mathcal{F}}((S)+v^{\mathcal{F}}(T_{k})$ .
3
$v^{\mathcal{F}}(S\cup T)+v^{\mathcal{F}}((S\cap T)\geq v^{\mathcal{F}}(S)+v^{\mathcal{F}}(T’)+v^{\mathcal{F}}(T_{k})=v^{\mathcal{F}}(S)+v^{\mathcal{F}}(T)$
, $m=k$ $l$ .
, :
$v(S\cup i)-v(S)\leq v(T\cup i)-v(T),$ $\forall i\in N,$ $\forall S,$ $T\subseteq N$ : $S\subseteq T\subseteq N\backslash i$
.
1 $S\subseteq T\subseteq N$ F(S) $=\{S_{1}, S_{2}, \ldots, S_{l}\}$ , $S_{j},$ $j=1,$ $\ldots,$ $l$ $T_{j}\in$
$\Pi_{\mathcal{F}}(T)$ $S_{j}\subseteq T_{j}$ . , FCS $(N, F)$
$S,T\in F,$ $S\cap T\neq\emptyset\Rightarrow S\cap T\in F$
, , $R\subseteq N,$ $R\neq\emptyset,$ $R\cap T=\emptyset$ , $S\cup R\in F$ ,
$S_{j}$ $T_{j}$ .
( ) $S_{j}\in\Pi_{f}(S)$ , $S_{j}\subseteq T_{j}$ $T_{j}\in\Pi_{\mathcal{F}}(T)$ $S\subseteq T$
. , $S_{j},$ $S_{k}$ $S_{j},$ $S_{k}\subseteq T_{j}$
,
$T_{j}\cap(S\cup R)\supseteq S_{j}\cup S_{k}\neq\emptyset$
, $T_{j}\cap(S\cup R)\in F$ $S_{j}\subset T_{j}\cap(S\cup R)\subseteq S$ , $S_{j}\in\Pi_{\mathcal{F}}(S)$
. , $S_{j},$ $S_{k}$ $Tj,$ $Tk$ .
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2 $(N, v)$ . $S\subseteq T\subseteq N$ , $S$ $\{S_{1}, S_{2}, \ldots, S_{l}\}$ $T$
$\{T_{1}, T_{2}, \ldots, T_{m}\}$ , $S_{j}\subseteq T_{j},$ $j=1,2,$ $\ldots,$ $l$ ,
$v(S)- \sum v(S_{j})\iota\leq v(T)-\sum v(T_{j})m$
$j=1$ $j=1$
.
( ) $S$ $\{S_{1}, S_{2}, \ldots, S_{l}\}$ $T$ {$T1,$ $T2,$ $\ldots$ , \eta ,
$(N, v)$ ( )
$v(T)+ \sum v(S_{j})\iota$
$=$
$v( \cup T_{j}\cup T_{m})+\sum v(S_{j})m-1l$
$j=1$ $j=1$ $j=1$
$\geq$ $v( \cup T_{j})+v(T_{m})+\sum_{jj=1=1}^{\iota}v(S_{j})m-1$
$\geq$
$\geq v(\bigcup_{j=1}^{l}T_{j})+\sum_{j=l+1}^{m}v(T_{j})+\sum_{j=1}^{l}v(S_{j})$
$=v(\cup T_{j}\cup S\cup T_{j})+\Sigma v(T_{j})+\Sigma v(S_{j})+v(S_{l})l-1ml-1$
$j=1$ $j=1+1$ $j=1$





( 5 2) $i\in N,$ $S\subseteq T\subseteq N\backslash i$ ,
$v^{\mathcal{F}}(S\cup i)-v^{\mathcal{F}}(S)\leq v^{\mathcal{F}}(T\cup i)-v^{\mathcal{F}}(T)$
.
$\mathrm{Y}1_{\mathcal{F}}(S \cup i)=\{S_{1}, \ldots, S_{l}\},$ $i\in S_{\iota}$
$\Pi_{\mathcal{F}}(T\cup i)=\{T_{1}, \ldots, T_{m}\},$ $i\in T_{m}$
. , $S\iota\subseteq T_{m}$ , $S_{l}\backslash i\subseteq T_{m}\backslash i$ .
$(N, F)$ IS 1
$\Pi_{\mathcal{F}}(S)=\{S_{1}, \ldots, S_{l-1}, S_{1}’, \ldots S_{p}’\}$ ,
$\Pi_{\mathcal{F}}(T)=\{T_{1}, \ldots, T_{m-1}, T_{1}’, \ldots T_{\mathrm{p}}’, \ldots,T_{q}’\}$,
124
$- \mathrm{c}\mathrm{B}_{1’}\mathit{2}$
$\Pi_{\mathcal{F}}(S_{l}\backslash i)=\{S_{1}’, \ldots S_{\mathrm{p}}’\}$ ,
$\mathrm{n}_{\mathcal{F}}(T_{m}\backslash i)=\{T_{1}’, \ldots T_{p}’, ..\tau , T_{q}’\}$ ,
$S_{h}’\subseteq T_{h}’,$ $h=1,2,$ $,$ $\ldots,p$








$v^{\mathcal{F}}(T \cup i)-v^{\mathcal{F}}(T)=v(T_{m})-\sum v(T_{h}’)q$
$h=1$
. 2 ,
$v^{\mathcal{F}}(S\cup i)-v^{\mathcal{F}}(S)\leq v^{\mathcal{F}}(T\cup i)-v^{\mathcal{F}}(T)$
.
, 1- ( )
4 $(N, v)$ , , FCS $(N, F)$
$N\in F,$ $N\backslash i\in F,$ $\forall i\in N$
, $(N, v^{\mathcal{F}})$ .
5 $(N, v)$ , L , FCS(N, $F$)
$N\in F,$ $N\backslash i\in F,$ $\forall i\in N$
, $(N, v^{\mathcal{F}})$ 1- .
4
, yes, no
. $N$ $2^{N}$ $\{0, 1\}^{n}$




$f$ : $2^{n}arrow\{0,1\}$ . {0, 1} $[0, 1]$
$S$ .
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10 ( GFCS ) , $N$
$f$ : $2^{N}-\not\simeq[0,1]$ $(N, f)$ .
$f(\emptyset)=1,$ $f(\{i\})=1\forall i\in N$ .
GFCS
. , [7] , .
11 $(N, f)$ GFCS, $(N, v)$ . $(N, v)$ $(N, f)$
, 2 :
$\tilde{v}^{f}(S)$
$= \max\{g(\{S_{j}\}_{j\in J})\sum_{j\in J}v(S_{j})|\{S_{j}\}_{j\in J}\in P(S)\}$
,
$\acute{v}^{f}(S)$
$= \max\{\sum_{j\in J}f(S_{j})v(S_{j})|\{S_{j}\}_{j\in J}\in P(S)\}$
.
, $P(S)$ $S$ , $g(\{Sj\}j\in J)$ $\{Sj\}j\in J$
,
$g$
$g( \{S_{j}\}_{j\in J})=\min f(S_{j})$
$j\in J$
. $g$ . , ,
$S$ $v(S)$ $f(S)v(S)$ [ .
2 GFCS, $f$ $f^{*}$
$||f-f^{*}||= \max_{N}|f(S)-f^{*}(S)|s\subseteq$
, $S$ $\tilde{v}^{f},\acute{v}^{f}$ $f$ .




6 $(N, v)$ , $i\in N$ $v(i)\geq 0$ , GFCS $(N, f)$
$(N,\tilde{v}^{f})$ , $(N,\acute{v}^{f})$ .
, . .- $(N,\acute{v}^{f})$ $v$
$\wedge$. .
7 $(N, v)$ GFCS $(N, f)$ $(N,\acute{v}^{f})$ .
$(N,\overline{v}^{f})$ . . $(N, v)$ GFCS $(N, f)$
, $(N, fv)$
$(fv)(S)=f(S)v(S),$ $\forall S\subseteq N$
.
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8 $(N, f)$ GFCS, $(N, v)$ . $(N, fv)$ ,
$(N,\tilde{v}^{f})$ .
9 $(N, f)$ GFCS, $(Nv)\}$ . $(N, fv)$ ,
$(N,\tilde{v}^{f})$ , $(N,\acute{v}^{f})$ .
10 $(N, v)$ , , GFCS(N, $f$ )
$f(N)=1,$ $f(N\backslash i)=1,$ $\forall i\in N$
, $(N,\tilde{v}^{f})$ , $(N,\acute{v}^{f})$ .
11 $(N, v)$ , L , GFCS $(N, F)$
$f(N)=1,$ $f(N\backslash i)=1,$ $\forall i\in N$
, $(N,\tilde{v}^{f})$ , $(N,\acute{v}^{f})$ 1- .
, (C) 16510114
.
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